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MISSIONOVERVIEW

This is the gth flightof Atlantisand the 42ndfor the spaceshuttle.

The flightcrewfor the STS-43missionconsistsof commanderJohnE. Blaha;
pilotMichael(Mike)A. Baker;and missionspecialistsShannonW. Lucid,G. D.
(David)Low,and James(Jim)C. Adamson.

STS-43'sprimarymissionobjectiveis to successfullydeployNASA'sTracking
and DataRelaySatellite(TDRS)-Eusingthe Air Force'sInertialUpperStage
(IUS)booster.

TDRS-Eis the fifthcommunicationssatellitelaunchedin the processof
assemblingthe Trackingand Data RelaySatelliteSystem(TDRSS).TDRSSwill
providea high-capacitycommunicationand data linkwith the shuttleas well
as otherspacecraftand launchvehicles. The nominalIUS/TDRS-Edeployment
opportunityoccurson Orbit5 at 0/6:13MissionElapsedTime (MET).

The IUS is a two-stagesolidrocket,inertiallyStabilizedupperstagethat
will placeTDRS-Ein a geosynchronousorbit. The IUS ignitesitsfirststage
(SRM-I)for transferorbitinsertion.

Twelvesecondaryobjectiveswill be flownon STS-43:ShuttleSolarBackscatter
Ultraviolet(SSBUV)Instrument03, SpaceStationNeatpipeAdvancedRadiator
Element(SHARE)-II,OpticalCommunicationsThroughthe ShuttleWindow(OCTW),
SolidSurfaceCombustionExperiment(SSCE)-02,SpaceAccelerationMeasurement
System(SAMS),Bioserve-InstrumentationTechnologyAssociatesMaterials
DispersionApparatus(BIMDA)-02,Tank PressureControlExperiment(TPCE),
InvestigationsIntoPolymerMembraneProcessing(IPMP)-03,ProteinCrystal
Growth(PCG)-IIIBlockIf, Air ForceMeuiOpticalSite (AMOS),and Auroral
PhotographyExperiment(APE)-B. In addition,a space-basedexperiment,the
UltravioletPlumeInstrument(UVPI),will be conductedusingtheorbiteras a
data source.

The SSBUV-03instrument is designed to provide calibration of backscatter
ultraviolet (UV) instruments currently being flown on free-flying satellites.
The payload configuration consists of two canisters interconnected by cables
mountedon a Get AwaySpecial (GAS) adapter beamin the orbiter payload bay.
Onecanister contains the SSBUVspectrometer; the other contains data,
command,and power systems. Crew interface is through a GASautonomous
payload controller (GAPC)on the aft flight deck. After an outgassing period,
the instrument will operate in three modes:Earth view, solar view, and
calibration.
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SHARE-II will demonstratethe on-orbit zero-gravitythermalvacuum performance
of high-capacityheatpipes under various thermal conditionsto determine their
suitabilityas a dependable,durable heat rejection system for Space Station
Freedom (SSF). The experiment consist of two protot_ical radiator panels and
an Instrumentationand Control System. Ground supportequipment is locatedat
JSC. SHARE-II is a redesignedversion of the SHARE experiment that flew on
STS-2g.

OCTW is a JSC-sponsoredexperimentdesigned to demonstratethe optical
transmissionof video and audio data from the crew cabin to the payloadbay
and back throughthe shuttle aft flight deck window by means of fiber optic
technology rather than conventionalradio frequency technology. It consists
of two modules: one inside the orbitercrew cabin and one in the payload bay.
The crew cabin module will house an optoelectronictransmitter/receiverpair
for video and digital subsystems,test circuitry, and interfacecircuitry.
The payload bay module serves as a repeater station. System performancewill
be measured by recordingvideo test patterns and digital signal integrityon
the orbiter closed-circuittelevisionvideotaperecorder system. Four tests
are planned under various payload bay temperatureand lightingconditions.

The primaryobjective of SSCE-02 is to supply informationon flame spread over
solid fuel surfaces in the reduced gravity environmentof space. The
experimentwill measure flame spread rate, solid,phasetemperature,and
gas-phasetemperaturefor flames spreadingover rectangularfuel beds in low
gravity. The data obtainedwill be used to validate flame spread models to
improvefire safety during space flight.

For this flight,ashless filter paper has been selected as the "thin" fuel
source, with polymethyl-methacrylateas the "thick"fuel source. The samples
are mounted in a pressurizedchamber.

SAMS wlll provideother shuttle payloadswith data on the shuttlemiddeck
and/or middeck-mountedexperiments'accelerationenvironment. The payload
consists of three triaxial accelerometersconnected to a digital encoder with
an optical disk data recorder. SAMS is mounted in a single middeck locker.
Accelerometerheads will be mounted to the treadmilland adjacentto the PCG
and SSCE experiments.

BIMDA-02 is designed to investigatethe methods and commercialpotentialof
biomedical and fluid science applicationsIn the microgravityenvironmentof
space. Both basic and applied research will be conducted in three broad
areas: bioprocessing,fluid science, and manufacturingtechnology. BIMDA-02
consists of three experimentshoused within a refrlgerator/incubatormodule
(R/IM). The payload elements are as follows: four materials dispersion
apparatus (_I)A)minilabs, six bloprocessln9modules (BM), six cell syringes
(CS), and one automatictemperaturerecorder. The BIMDA occupies the space of
one middeck locker, and draws 28 Vdc power for the R/IM. The MDA, BIMDA-O2's
primary objective, will study protein crystal growth, collagen polymerization
and several other phenomena. The BM and CS experimentswill study the
response of live cells to various stimulatingagents.

TPCE will determine the effectivenessof jet mixing as a means of controlling
tank pressures and equilibratingfluid temperatures. TPCE is installedin a
sealed GAS canister attached to a GAS adapter beam in the payloadbay.
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'f_ The research objectiveof the IPMP-03payload is to flash evaporatemixed
solventsystems in the absence of convectionto control the porosity of the
polymermelrbrane.With at least 24 hours remainingbefore entry the crew will
activate the experimentand log the MET.

PCG III Block II is designed to conduct experimentsthat will supply
informationon the scientificmethods and commercialpotentialfor growing
large, high-qualityproteincrystals in microgravity. The PCG will be
installedand operatedon the orbitermiddeck.

The primary objectiveof AMOS is to use the orbiter during cooperative
overflightsof Maui, Hawaii, to obtain imageryand/or signaturedata to
supportthe calibrationof the AMOS ground-basedsensorsand to observe
orbiter plume phenomenology. No unique onboardhardware is associatedwith
the AMOS test; crew and orbiter participationmay be required to establishthe
controlled conditionsfor the Maul cooperativeoverflight.

The objectiveof APE-B is to photographand record the spectra of the
followingaurora phenomena:shuttleglow, thrusteremissions,aurora effects
on the orbiter,aurora and airglow layer. APE-B equipmentconsists of a 35mm
SLR camera,a 55mm lens, a 135mm lens, an image intensifier,spectrometerbar,
filter holder and various filters.

The primaryobjectivesof the UVPI activity are to use the orbiter during
cooperativeencountersof the low-poweratmosphericcompensationexperiment
(LACE) satelliteto obtain imageryand/or signaturedata to supportthe
calibrationof DVPI space-basedsensors and to observe orbiterevents. No
unique onboardhardware is associatedwith the UVPI tests; crew and orbiter
participationare required to establish the controlledconditionsfor the
cooperativepasses.

Thirteen developmenttest objectivesand 12 detailed supplementaryobjectives
are scheduledto be flown on STS-43.
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MISSION STATISTICS

Vehicle: Atlantis (OV-104),9th flight

Launch Date/Time:

7/23/91 I0:54 a.m., EDT
9:54 a.m., CDT
7:54 a.m., PDT

Launch Site: KennedySpace Center (KSC), Fla.--LaunchPad 39A

Launch Window:4 hours, 20 minutes

Mission Duration:8 days, Zl hours, 17 minutes

Landing:Nominal end of mission on Orbit 14Z

8/I/91 8:11 a.m., EDT
7:11 a.m., CDT
5:11 a.m., PDT

Runway: Nominalend-of-missionlandingon runway 15, KSC, Fla. Weather
alternates are EdwardsAir Force Base (EAFB),Calif.,and NorthropStrip
(NOR), White Sands, New Mexico

TransatlanticAbort Landing: Banjul, Gambia; alternate is Ben Guerir, Morocco

Return to Launch Site: KSC

Abort-Once-Around:EAFB

Inclination:Z8.45 degrees

Ascent: The ascent profilefor this mission is a direct insertion. Only one
orbitalmaneuvering system thrustingmaneuver, referred to as OMS-2, is used
to achieve insertioninto orbit. This direct-insertionprofile lofts the
trajectoryto provide the earliest opportunityfor orbit in the event of a
problemwith a space shuttlemain engine.

The OMS-I thrustingmaneuver after main engine cutoff plus approximatelyZ
minutes is eliminated in this direct-insertionascent profile. The OMS-I
thrustingmaneuver is replaced by a 5-foot-per-secondreaction control system
maneuver to facilitate the main propulsion system propellant dump.

Altitude: 160 nautical miles (184 statute miles) circular orbit
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SpaceShuttle Main Engine Thrust Level During Ascent: lO4 percent

Total Lift-off Weight: Approximately 4,526,488 pounds

Orbiter Weight, Including Cargo, at Lift-off: Approximately 259,382 pounds

Payload Weight Up: Approximately 46,882 pounds

Payload Weight Down:Approximately g,242 pounds

Orbiter Weight at Landing: Approximately 196,735 pounds

Payloads--Payload Bay (* denotes primary payload): Tracking and Data Relay
Satellite (TDRS)-E/Inertial Upper Stage (IUS)*; Space Station Heatpipe
AdvancedRadiator Element (SHARE)-II; Shuttle Solar Backscatter Ultraviolet
(SSBUV)Instrument 03; Optical CommunicationsThrough the Shuttle Window(OCTW)

Payloads--Middeck: Air Force Maul Optical Site (AMOS)Calibration Test;
Auroral Photography Experiment (APE)-B; Bioserve-Instrumentation Technology
Associates Materials Dispersion Apparatus (BIMDA)-02; Investigations Into
Polymer MembraneProcessing (IPMP)-03; Protein Crystal Growth III Block II;
Space Acceleration MeasurementSystem (SAMS); Solid Surface Combustion
Experiment (SSCE)-02; Tank Pressure Control Experiment (TPCE)

Flight Crew Members:
Commander:John E. Blaha, third space shuttle flight
Ptlot: Mtchael (Mike) A. Baker, first space shuttle fltght
Mission Specialist 1: ShannonW. Lucid, third space shuttle flight
Mission Specialist 2: G. D. (David) Low, secondspace shuttle flight
Mission Specialist 3: James (Jim) C. Adamson,second space shuttle fltght

Ascent Seating:
Flight deck, front left seat, commanderJohn E. Blaha
Fltght deck, front right seat, pilot Mtchael (Mike) A. Baker
Flight deck, aft center seat, mission specialist G. D. (David) Low
Flight deck, aft right seat, mission specialist ShannonW..Luctd
Middeck, mission specialist James(Jim) C. Adamson

Entry Seating:
Flight deck, aft center seat, mission specialist G. D. (David) Low
Fltght deck, aft right seat, mission specialist James (Jim) C. Adamson
Middeck, misston specialist ShannonW. Lucfd

Extravehicular Acttvity Crew Members, If Required:
Extravehicular (EV) astronaut-1 is James (Jim) C. Adamson;EV-2 is
G. D• (David) Low

Intravehtcular Astronaut: Michael (Mike) A. Baker

Entry: Automatic modeuntil subsonic, then control-stick steering

Notes:

• The remote manfpulator system is not Installed tn Atlantis' payload bay for
this mission. The galley is Installed in Atlantis' mtddeck.
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MISSION OBJECTIVES

. PrimaryPayload
- Deploymentof Tracking and Data Relay Satellite (TDRS)-E/InertialUpper
Stage (IUS)

• SecondaryPayloads
- Payload Bay

• Space StationHeatpipe AdvancedRadiator Element (SHARE)-II
• Shuttle Solar BackscatterUltraviolet (SSBUV)Instrument03
• Optical CommunicationsThroughthe ShuttleWindow (OCTW)

- Middeck
• Air Force Maul OpticalSite (AMOS) CalibrationTest
• Auroral PhotographyExperiment (APE)-B
• Bioserve-lnstrumentationTechnologyAssociatesMaterialsDispersion
Apparatus (BIMDA)-02

• InvestigationsInto PolymerMembrane Processing (IPMP)-03
ProteinCrystal Growth (PCG)-IIIBlock II
Space AccelerationMeasurementSystem (SAMS)

• Solid Surface CombustionExperiment (SSCE)-02
• Tank Pressure Control Experiment (TPCE)

• Space-BasedExperiment
- UltravioletPlume Instrument(UVPI)

• DevelopmentTest Objectives (DTOs)/DetailedSupplementaryObjectives(DSOs)
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FLIGHT ACTIVITIESOVERVIEW

Flight Day l

Launch
OMS-2
SAMS, PCG, TPCE, SSBUV, and BIMDA activation
TDRS/IUSdeploy, Orbit 5
DSO: 476

Flight Day 2

TDRS/IUS backup deploy opportunity
BIMDA, PCG, SAMS, SSBUV, and SHARE operations
DTOs: 645, 652, and 799
DSOs: 476, 478, 602, and 604

Flight Da_ 3

BIMDA, SAMS, OCTW,SSBUV, and PCGoperations
TPCE deactivation
DTOs: 646 and 1208
DSOs: 476, 478, and 602

Flight Day 4

SSBUV, SHARE, OCTW, PCG, and SAMS operations
DTOs: 645, 799, and 1208
DSOs: 476 and 602

F1iEht Da_ 5

SSBUV, OCTW, SAMS, SHARE, BIMDA, IPMP, AMOS, and PCG operations
DTOs: 645 and 1208
DSOs: 476 and 602

Flight Da_ 6

SHARE, PCG, SAMS, SSCE, and APE operations
DTOs: 645, 798, and 799
DSOs: 476 and 478

F1i_ht Da_ 7

SAMS, PCG, SHARE, APE, and AMOS operations
DTOs: 645, 798, and 1208
DSOs: 476, 478, and 604
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Flight Da_ 8

PCG, SAMS, SHARE, and APE operations
BIMDA stow
LBNP ramp, stow
Crew conference
RCS hot fire
FCS checkout
DTOs: 645, 799, and 1208
DSOs: 476, 478, 602, and 604

Flight Day 9

PCG operations
Cabin stow
DTO: 645 and 1208
DSOs: 476, 602, and 604
Deorbit preparation
Deorbit burn
Landing

Notes:

• An approved exemptionauthorizes a Flight Day 2 backup TDRS deployment
unscheduledEVA, if necessary.

• An approved exemptionprovides details for the crew exercise protocolto
support Extended Duration Orbiter (EDO) buildup.

• Each flight day includesa number of scheduledhousekeepingactivities•
These include inertialmeasurementunit alignment, supply water dumps (as
required),waste water dumps (as required), fuel cell purge, Ku-band antenna
cable repositioning,and a daily privatemedical conference.
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STS-43 CREW ASSIGNMENTS

Commander (John E. Blaha):

Overallmission decisions

Orbiter: DPS, MPS, OMS/RCS,APU/hydraulics,EPS, IV

Payload: IPMP-03,APE-B

DTOs/DSOs: DTO 798; DSOs 476 and 602

Pilot (Michael[Mike]A. Baker):

Orbiter: MPS, OMS/RCS,APU/hydraulics,EPS, IV, SPOC, IFM, FDF, flight
rules, TAGS

Payload: SSBUV-03,SHARE-II,AMOS

DTOs/DSOs:DSOs 478 and 602

Other: Earth observations,geography,oceanography

,f Mission Specialist 1 (ShannonW. Lucid):

Orbiter: ECLSS (FES), communications/instrumentation,payload bay door
open/close,medic, crew equipment,flight rules

Payload: IUS/TDRS-E,OCTW, PCG Ill Block II, BIMDA-02,SSCE-02, APE-B

DTOs/DSOs: DTOs 1208 and 799; DSOs 603 and 604

Mission Specialist2 (G. D. [David]Low):

Orbiter: DPS, photo/l_/,camcorder, EVA/EMU, SPOC, FDF

Payload: SAMS

DTOs/DSOs: DTOs 1208 and 799; DSOs 476, 478, and 602

Other: oceanography,meteorology

Mission Specialist 3 (James [Jim] C. Adamson):

Orbiter: ECLSS, communications/instrumentation,payload bay door
open/close,photo/TV, camcorder,EVA/EMU, medic, crew equipment,IFM, TAGS

Payload: IUS/TDRS-E,SSBUV-03, SHARE-II,TPCE, OCTW, SAMS, SSCE-02, IPMP-03

DTOs/DSOs: DTOs 1208 and 798

Other: Earth observations, geography, meteorology
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DEVELOPMENTTEST OBJECTIVES/DETAILEDSUPPLEMENTARYOBJECTIVES

DTOs

• FRCS flight test--eight-secondpulse (if propellant available) (DTO 248)
• Ascent structuralcapabilityevaluation (DTO 301D)
• Ascent flutter boundary evaluation (DTO 309)
• ET TPS performance--method2 (DTO 312)
• Hot nosewheelsteeringrunway evaluation (DTO 517)
• Edwardslakebed runway bearing strengthassessmentfor orbiter landings (if
applicable) (DTO520)

• Combustionproductsanalyzer (DTO 645)
• Vibrationrecordingson the shuttle treadmillusing an accelerometer
(DTO652)

• TDRS S-band forward link RF power level evaluation--postflightcalibration
insteadof preflight (DTO 700-I)

• AlternateDAP mode performanceevaluation (DTO 798)
• PGSC/PADMair/ground communicationsdemonstration(DTO 799)
• Crosswind landingperformance(DTO 805)
. Space station cursor control device evaluation II and advanced applications,
ac power (DTO 1208) "

,i

DSOs

In Flight:

• In-fllghtaerobic exercise (DSO 476)
• In-fllghtLBNP (DSO 478)
• Heart rate and blood pressure variability(DSO 602)
• Orthostaticfunctionduring entry, landing,and egress (DSO 603)
• Visual vestibular integrationas a function of adaption,OI-l, 0I-3 (DSO 604)
• Head and gaze stabilityduring locomotion(DSO 614)
• Documentarytelevision (DSO 901)
• Documentarymotion picturephotography(DSO 902)
• Documentarystill photography (DSO 903)

Pre- and Postfli_htOnly:

• Baroreceptorreflex function (DSO 601)
• Postural equilibriumcontrol during landing/egress(DSO 605)
• Endocrineregulationof orthostatictolerancefollowing space flight
(DSO 613)

,/
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STS-43 PRELAUNCHCOUNTDOWN

T - (MINUS)
HR:MIN:SEC TERMINALCOUNTDOWN EVENT

06:00:00 Verificationof the launch commit criteria is complete at this
time. The liquidoxygen and liquid hydrogen systems chill-down
commences in order to conditionthe ground line and valves as well
as the externaltank (ET) for cryo loading. Orbiter fuel cell
power plant activation is performed.

05:50:00 The space shuttlemain engine (SSME) liquid hydrogen chill-down
sequence is initiatedby the launch processing system (LPS). The
liquid hydrogen recirculationvalves are opened and start the
liquid hydrogenrecirculationpumps. As part of the chill-down
sequence,the liquid hydrogen prevalvesare closed and remain
closed until T minus 9.5 seconds.

05:30:00 Liquid oxygen chili-down is complete. The liquidoxygen loading
begins. The liquid oxygen loading startswith a "slow fill" in

s order to acclimatethe ET. Slow fill continuesuntil the tank is
2-percentfull.

05:15:00 The liquid oxygen and liquid hydrogen slow fill is completeand
the fast fill begins. The liquidoxygen and liquid hydrogenfast
fill will continue until that tank is gS-percentfull.

05:00:00 The calibrationof the inertialmeasurementunits (IMUs) starts.
The three IMUs are used by the orbiter navigationsystems to
determinethe positionof the orbiter in flight.

04:30:00 The orbiter fuel cell power plant activationis complete.

04:00:00 The Merritt Island (MILA)antenna, which transmitsand receives
communications,telemetryand ranging information,alignment
verificationbegins.

03:45:00 The liquid hydrogen fast fill to 98 percent is complete,and a
slow topping-offprocess is begun and stabilizedto lO0 percent.

03:30:00 The liquid oxygen fast fill is complete to 98 percent.

03:20:00 The main propulsion system (MPS) helium tanks begin filling from
2,000 psi to their full pressure of 4,500 psi.

03:15:00 Liquid hydrogen stable replenishmentbegins and continuesuntil
just minutes prior to T minus zero.
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T- (MINUS)
HR:MIN:SEC TERMINALCOUNTDOWNEVENT

03:10:00 Liquid oxygen stable replenishment begins and continues until
just minutes prior to T-O.

03:00:00 The MILA antennaalignment is completed.

03:00:00 The orbitercloseout crew goes to the launch pad and prepares the
orbiter crew compartmentfor flight crew ingress.

03:00:00 Begin 2-hour planned hold. An inspectionteam examinesthe ET for
Holding ice or frost formationon the launch pad during this hold.

03:00:00 Two-hour plannedhold ends.
Counting

02:55:00 Flight crew departs Operationsand Checkout (O&C) Buildingfor
launch pad.

02:25:00 Flight crew orbiterand seat ingressoccurs.

02:10:00 Post ingresssoftwarereconfigurationoccurs.

02:00:00 Checking of the launchcommit criteria starts at this time.

02:00:00 The ground launch sequencer (GLS) software is initialized.

01:50:00 The solid rocket boosters' (SRBs')hydraulicpumping units' gas
generator heaters are turned on and the SRBs' aft skirt gaseous
nitrogen purge starts.

01:50:00 The SRB rate gyro assemblies (RGAs) are turned on. The RGAs are
used by the orbiter'snavigation system to determinerates of
motion of the SRBs during first-stageflight.

01:35:00 The orbiter accelerumeterassemblies (AAs) are powered up.

01:35:00 The orbiter reaction control system (RCS) control drivers are
powered up.

01:35:00 The flight crew starts the communicationschecks.

01:25:00 The SRBRGAtorque test begins.

01:20:00 Orbiter side hatch is closed.

01:10:00 Orbiter side hatch seal and cabin leak checks are performed.

01:0l:00 IMU preflight align begins. Flight crew functions from this point
on will be initiated by a call from the orbiter test conductor
(OTC) to proceed. The flight crew will report back to the OTC
after completion.
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T - (MINUS)
HR:MIN:SEC TERMINALCOUNTDOWN EVENT

Ol:O0:O0 The orbiter RGAs and AAs are tested.

00:50:00 The flight crew starts the orbiter hydraulicauxiliarypower
units' (APUs')water boilers preactivation.

00:45:00 Cabin vent redundancycheck is performed.

00:45:00 The GLS mainline activation is performed.

00:40:00 The easterntest range (ETR) shuttlerange safety system (SRSS)
terminalcount closed-looptest is accomplished.

00:40:00 Cabin leak check is completed.

00:32:00 The backup flight control system (BFS) computer is configured.

00:30:00 The gaseousnitrogen system for the orbital maneuveringsystem
(OMS) engines is pressurizedfor launch. Crew compartmentvent
valves are opened.

00:26:00 The ground pyro initiatorcontrollers(PICs) are powered up. They
are used to fire the SRB hold-downposts, liquid oxygen and liquid
hydrogen tail servicemast (TSM), and ET vent arm system pyros at
lift-offand the SSME hydrogen gas burn system prior to SSME
ignition.

00:25:00 Simultaneousair-to-groundvoice communicationsare checked.
Weather aircraft are launched.

00:22:00 The primary avionics software system (PASS) is transferredto the
BFS computer in order for both systemsto have the same data. In
case of a PASS computer system failure, the BFS computer will take
over control of the shuttle vehicle during flight.

00:21:00 The crew compartmentcabin vent valves are closed.

00:20:00 A lO-minuteplannedhold starts.

Hold I0 All computer programs in the firing room are verified to ensure
that the proper programs are available for the final countdown.
The test team is briefed on the recycle options in case of an
unplannedhold.

The landing convoy status is again verified and the landingsites
are verified ready for launch.

The IMU preflightalignment is verified complete.

Preparationsare made to transition the orbiteronboard computers
to Major Mode (MM)-IOIupon coming out of the hold. This
configures the computermemory to a terminal countdown
configuration.
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T - (MINUS)
HR:MIN:SEC TERMINAL COUNTDOWNEVENT

00:20:00 The lO-minutehold ends.

Counting Transitionto MM-lOl. The PASS onboard computersare dumped and
compared to verify the proper onboard computer configurationfor
launch.

00:19:00 The flight crew configures the backup computer to MM-lOl and the
test team verifies the BFS computer is tracking the PASS computer
systems. The flight crew members configure their instrumentsfor
launch.

00:18:00 The Mission Control Center-Houston(MCC-H)now loads the onboard
computerswith the proper guidance parametersbased on the
prestated lift-offtime.

00:16:00 The MPS helium system is reconfiguredby the flight crew for
launch.

00:15:00 The OMS/RCS crossfeedvalves are configured for launch.

All test supportteam men_ers verify they are "go for launch."

00:12:00 Emergencyaircraft and personnelare verified on station.

O0:lO:O0 All orbiter aerosurfacesand actuatorsare verified to be in the
proper configurationfor hydraulic pressure application. The
NASA test director gets a "go for launch"verificationfrom the
launch team.

O0:Og:O0 A planned lO-minutehold starts.
Hold lO

NASA and contractorproject managers will be formally polled by
the deputy director of NASA, Space ShuttleOperations,on the
Space Shuttle Program Office communicationsloop during the
T minus g-minute hold. A positive "go for launch" statementwill
be required from each NASA and contractor project element prior to
resuming the launch countdown. The loop will be recorded and
maintained in the launch decision records.

All test support team members verify that they are "go for
launch."

Final GLS configurationis complete.

O0:Og:O0 The GLS auto sequence starts and the terminal countdownbegins.
Counting

From this point, the GLSs in the integrationand backup consoles
are the primary controluntil T-O in conjunctionwith the onboard
orbiter PASS redundant-setcomputers.
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T - (MINUS)
HR:MIN:SEC TERMINAL COUNTDOWNEVENT

O0:Og:O0 Operationsrecorders are on. MCC-H, Johnson Space Center, sends
a command to turn these recorderson. They record shuttle system
performanceduring ascent and are dumped to the ground once orbit
is achieved.

00:08:00 Payload and stored prelaunchcommands proceed.

00:07:30 The orbiter access arm (OAA) connectingthe access tower and the
orbiter side hatch is retracted. If an emergency arises requiring
flight crew activation,the arm can be extendedeither manually or
by GLS computercontrol in approximately30 secondsor less.

00:06:00 APU prestartoccurs.

00:05:00 OrbiterAPUs start. The orbiterAPUs provide pressureto the
three orbiterhydraulic systems. These systemsare used to move
the SSME engine nozzlesand aerosurfaces.

00:05:00 ET/SRB range safety system (RSS) is armed. At this point, the
firing circuitfor SRB ignitionanddestruct devices is
mechanicallyenabledby a motor-drivenswitch called a safe and
arm device (S&A).

00:04:30 As a preparationfor engine start, the SSME main fuel valve
heatersare turned off.

00:04:00 The final helium purge sequence,purge sequence4, on the SSMEs is
started in preparationfor engine start.

00:03:55 At this point, all of the elevons, body flap, speed brake, and
rudder are moved througha preprogrammedpattern. This is to
ensure that they will be ready for use in flight.

00:03:30 Transfer to internalpower is done. Up to this point, power to
the space vehicle has been shared between ground power supplies
and the onboard fuel cells.

The ground power is disconnectedand the vehicle goes on internal
power at this time. It will remain on internalpower throughthe
rest of the mission.

00:03:25 The SSMEs' nozzlesare moved (gimbaled)through a preprogrammed
pattern to ensure that they will be ready for ascent flight
control. At completion of the gimbal profile, the SSMEs' nozzles
are in the start position.

00:02:55 ET liquid oxygen prepressurizationis started. At this point,
the liquid oxygen tank vent valve is closed and the ET liquid
oxygen tank is pressurizedto its flight pressureof 21 psi.
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00:02:50 The gaseous oxygen arm is retracted. The cap that fits over the
ET nose cone to prevent ice buildup on the oxygen vents is raised
off the nose cone and retracted.

00:02:35 Up until this time, the fuel cell oxygen and hydrogen supplies
have been adding to the onboard tanks so that a full load at
lift-off is assured. This filling operationis terminated at this
time.

00:02:30 The caution/warningmemory is cleared.

00:01:57 Since the ET liquidhydrogen tank was filled, some of the liquid
hydrogen has turned into gas. In order to keep pressure in the
ET liquidhydrogen tank low, this gas was vented off and piped
out to a flare stack and burned. In order to maintain flight
level, liquid hydrogenwas continuouslyadded to the tank to
replace the vented hydrogen. This operationterminates,the
liquid hydrogen tank vent valve is closed, and the tank is brought
up to a flight pressure of 44 psia at this time.

00:01:15 The sound suppressionsystem will dump water onto the mobile
launcherplatform (MLP) at ignition in order to dampen vibration
and noise in the space shuttle. The firing system for this dump,
the sound suppressionwater power bus, is armed at this time.

O0:Ol:O0 The SRB joint heatersare deactivated.

00:00:55 The SRB MDM critical commands are verified.

00:00:47 The liquid oxygen and liquid hydrogen outboard fill and drain
valves are closed.

00:00:40 The external tank bipod heaters are turned off.

00:00:38 The onboard computers positionthe orbiter vent doors to allow
payload bay venting upon lift-offand ascent in the payload bay
at SSME ignition.

The SRB forward _M is locked out.

00:00:37 The gaseous oxygen ET arm retract is confirmed.

00:00:31 The GLS sends ngo for redundant set launch sequence start." At
this point, the four PASS computers take over main control of the
terminal count. Only one further command is needed from the
ground, "go for main engine start," at approximatelyT minus
g.7 seconds. The GLS in the integrationconsole in the launch
control center still continues to monitor several hundred launch
commit criteria and can issue a cutoff if a discrepancy is
observed. The GLS also sequences ground equipment and sends
selected vehicle commandstn the last 31 seconds.
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00:00:28 Two hydraulicpower units in each SRB are startedby the GLS.
These provide hydraulicpower for SRB nozzle gin_alingfor ascent
first-stageflight control.

The orbitervent door sequence starts.

00:00:21 The SRB gimbal profile is complete. As soon as SRB hydraulic
power is applied, the SRB engine nozzlesare commandedthrough a
preprogrammedpatternto assure that they will be ready for ascent
flight control during first stage.

00:00:2l The liquid hydrogen high-pointbleed valve is closed.

The SRB gimbal test begins.

00:00:18 The onboard computersarm the explosivedevices, the p_otechnic
initiatorcontrollers,that will separate the T-O u_ilicals, the
SRB hold-downposts, and SRB ignition,which is the final
electrical connectionbetween the ground and the shuttlevehicle.

00:00:16 The sound suppressionsystemwater is activated.

00:00:15 If the SRB pyro initiatorcontroller (PIC) voltage in the
redundant-setlaunch sequencer (RSLS) is not within limits in
3 seconds,SSME start commands are not issued and the onboard
computersproceed to a countdownhold.

00:00:13 The aft SRB MDM units are locked out. This is to protectagainst
electrical interferenceduring flight. The electronic lock
requires an unlock command before it will accept any other
command.

SRB SRSS inhibitsare removed. The SRB destruct system is now
live.

00:00:12 The MPS helium fill is terminated. The MPS helium system flows
to the pneumatic control systemat each SSME inlet to control
various essentialfunctions.

O0:O0:lO LPS issues a "go" for SSME start. This is the last required
ground command. The ground computers inform the orbiteronboard
computersthat they have a "go" for SSME start. The GLS retains
hold capability until just prior to SRB ignition.

00:00:09.7 Liquid hydrogen recirculationpumps are turned off. The
recirculationpumps providefor flow of fuel through the SSMEs
during the terminal count. These are suppliedby ground power
and are powered in preparationfor SSME start.
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00:00:09.7 In preparationfor SSME ignition,flares are ignited under the
SSMEs. This burns away any free gaseous hydrogen that may have
collectedunder the SSMEs during prestart operations.

The orbitergoes on internal coolingat this time; the ground
coolant units remain powered on until lift-offas a contingency
for an aborted launch. The orbiter will redistributeheat within
the orbiteruntil approximately125 seconds after lift-off,when
the orbiterflash evaporatorswill be turned on.

00:00:09.5 The SSME engine chill-down sequence is complete and the onboard
computerscommand the three MPS liquid hydrogen prevalvesto open.
(The MPSs three liquid oxygen prevalveswere opened during ET
tank loading to permit engine chill-down.) These valves allow
liquid hydrogen and oxygen flow to the SSME turbopumps.

00:00:09.5 Command decoders are poweredoff. The command decodersare units
that allow ground control of some onboard components. These units
are not needed during flight.

00:00:06.6 The main fuel and oxidizer valves in each engine are commanded
open by the onboard computers, permittingfuel and oxidizer flow
into each SSME for SSME start.

All three SSMEs are started at I20-millisecondintervals (SSME 3,
2, then l) and throttle up to lO0-percent thrust levels in 3
seconds under control of the SSMEcontroller on each SSME.

00:00:04.6 All three SSMEsare verified to be at lO0-percent thrust and the
SSMEsare gimbaled to the lift-off position. If one or more of
the three SSMEsdoes not reach lO0-percent thrust at this time,
all SSMEsare shut down, the SRBs are not ignited, and an RSLS
pad abort occurs. The GLS RSLSwill perform shuttle and ground
systems safing.

Vehicle bending loads caused by SSMEthrust buildup are allowed
to initialize before SRB ignition. The vehicle moves towards
ET including ET approximately 25.5 inches.

00:00:00 The two SRBs are ignited under commandof the four onboard PASS
computers, the four hold-down explosive bolts on each SRB are
initiated (each bolt is 28 inches long and 3.5 inches in
diameter), and the two T-O umbilicals on each side of the
spacecraft are retracted. The onboard timers are started and the
ground launch sequence is terminated. All three SSMEsare at
104-percent thrust. Boost guidance in attitude hold.

00:00 Lift-off.
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STS-43 MISSION HIGHLIGHTSTIMELINE

Editor's Note: The followingtimeline lists selected highlightsonly. For
full detail, please refer to the NASA Mission OperationsDirectorateSTS-43
Fli_ht Plan, Ascent Checklist,Post InsertionChecklist,Deorbit Prep
Checklist,Entr_ Checklist,and IUS Deploy Checklist.

T+ (PLUS)
DAY/

HR:MIN:SEC EVENT

DAY ZERO

0/00:00:07 Tower is cleared (SRBs above lightning-rodtower).

O/O0:O0:Og 180-degreepositive roll maneuver (right-clockwise)
is started. Pitch profile is heads down
(astronauts),wings level.

i- 0/00:00:16 Roll maneuver ends.

0/00:00:24 A11 three SSMEs throttledown from I04 to 67 percent
for maximum aerodynamicload (max q).

0/00:00:52 Max q occurs.

0/00:00:58 All three SSMEsthrottle to 104 percent.

0/00:02:04 SRBs separate.

Whenchamber pressure (Pc) of the SRBsis less than
50 psi, automatic separation occurs with manual
flight crew backup switch to the automatic function
(does not bypass automatic circuitry). SRBsdescend
to approximately 15,400 feet, when the nose cap is
jettisoned and drogue chute is deployed for initial
deceleration. At approximately 6,600 feet, drogue
chute is released and three main parachutes on each
SRB provide final deceleration prior to splashdown
in Atlantic Ocean, where the SRBs are recovered for
reuse on another mission. Flight control system
switches from SRB to orbiter RGAs.
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T+ (PLUS)
DAY/

HR:MIN:SEC EVENT

0/00:03:55 Negativereturn. The vehicle is no longer capable of
return-to-launchsite abort at Kennedy Space Center
runway.

0/00:05:32 Single engine press to main engine cutoff (MECO).

0/00:07:27 All three SSMEs throttle down from I04 percent--
vehicle accelerationcapability no greater than 3g's.

0/00:08:20 All three SSMEs throttle down to 67 percentfor
MECO.

0/00:08:25 MECO occurs at approximatevelocity 25,873 feet per
second, 36 by 157 nautical miles (41 by 180 statute
miles).

0/00:08:44 ET separation is automaticwith flight crew manual
backup switch to the automaticfunction (does not
bypass automatic circuitry).

The orbiter forward and aft RCSs, which provide
attitude hold and negative Z translationof II fps
to the orbiter for ET separation,are first used.

Orbiter/ET liquid oxygen/liquidhydrogen umbilicals
are retracted.

Negative Z translation is complete.

In conjunctionwith this thrustingperiod, approxi-
mately 1,700 pounds of liquid hydrogen and 3,700
pounds of liquidoxygen are trapped in the MPS ducts
and SSMEs, which results in an approximate7-inch
center-of-gravltyshift in the orbiter. The trapped
propellantswould sporadicallyvent in orbit,
affectingguidance and creating contaminantsfor the
payloads. During entry, liquid hydrogen could
combinewith atmosphericoxygen to form a potentially
explosivemixture. As a result, the liquid oxygen is
dumped out through the SSME combustionchamber
nozzles, and the liquid hydrogen is dumpedout
through the right-hand T-minus-zero umbilical
overboard fill and drain valves.

MPS dump terminates.

APUs shut down.
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T+ (PLUS)
DAY/

HR:MIN:SEC EVENT

MPS vacuum inertingoccurs.

--Remainingresidual propellantsare vented to space
vacuum, inertingthe MPS.

--Orbiter/ETumbilical doors close (one door for
liquid hydrogen and one door for liquidoxygen) at
bottom of aft fuselage,sealing the aft fuselage
for entry heat loads.

--MPS vacuum inerting terminates.

0/00:42 OMS-2 thrustingmaneuver is performed,approximately
2 minutes, 22 seconds in duration,at 223 fps, 159
by 161 nauticalmiles.

0/00:51 Commandercloses all current breakers,panel L4.

0/00:53 Mission specialist (MS) seat egress.

0/00:54 Commanderand pilot configure GPCs for OPS-2.

0/00:57 MS configurespreliminarymiddeck.

0/00:59 MS configuresaft flight station.

0/01:02 MS unstows, sets up, and activatesPGSC.

0/01:06 Pilot activatespayload bus (panelRl).

0/01:08 Commanderand pilot don and configurecommunications.

0/01:12 Pilot maneuvers vehicle to payload bay door opening
attitude,biased negative Z local vertical,positive
Y velocity vector attitude.

0/01:13 Orbit 2 begins.

0/01:17 Commanderactivatesradiators.

O/Ol:Ig If go for payload bay door operations,MS configures
for payload bay door operations.

0/01:28 Pilot opens payload bay doors.
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T+ (PLUS)
DAY/

HR:MIN:SEC EVENT

0/01:30 Commander loads payload data interleaverdecommutator
format.

0/01:33 Commanderswitches star tracker (ST) power 2 (panel
06) to ON.

0/0l:35 MS sets OCTW heater power to AUTO and experiment
power to ON.

0/01:36 MissionControl Center (MCC),Houston (H), informs
crew to "go for orbit operations."

0/01:37 Commanderand pilot seat egress.

0/01:38 Commanderand pilot clothing configuration.

0/01:39 MS clothing configuration.

0/01:50 Pilot initiatesfuel cell auto purge.

0/01:51 MS activatesteleprinter (if flown).

0/01:52 Commanderbegins post-payloadbay door operations
and radiator configuration.

0/01:55 MS removes and stows seats.

0/01:56 Commanderstarts ST self-testand opens door.

0/01:57 MS configuresmiddeck.

0/01:58 Pilot closes main B supply water dump isolation
circuit breaker, panel ML86B, opens supply water
dump isolationvalve, panel R12L.

0/02:00 MS activatesPCP/CIU/SSPand performs checkout.

0/02:01 Pilot activatesauxilary power unit steam vent
heater, panel R2, boiler controller/heater,3 to A,
power, 3 to ON.

0/02:10 Commander configures for RCS vernier control.

0/02:12 Commander and pilot configure controls for on-orbit
operations.

0/02:15 Commander clears star table.
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T+ (PLUS)
DAY/

HR:MIN:SEC EVENT

0/02:21 Pilot enables hydraulicthermal conditioning.

0/02:24 MS resets caution/warning(C/W).

0/02:25 MS unstowsand installstreadmill.

0/02:26 Pilot switchesAPU coolant system (panelR2) fuel
pump/valveA to OFF, B to AUTO.

0/02:28 Pilot plots fuel cell performance.

0/02:30 Unstow cabin.

0/02:30 Systemsmanagement cockpit initiationoccurs.

0/02:30 P/TV02 activation.

0/02:30 Actuator engagement.

0/02:35 Aft controllercheckout.

0/02:40 IUS predeploymentcheckout.

0/02:43 Orbit 3 begins.

0/02:45 Cryo oxygen tank heater sensor check.

0/02:55 IUS direct check.

0/03:05 IUS PI check.

0/03:15 TDRS PI check.

0/03:15 TDRS command check.

0/03:25 SAMS activation.

0/03:35 Maneuver vehicle to IMU alignmentattitude.

0/03:35 P/TV03 setup (TDRS deployment).

0/03:40 APU heater deactivation.

0/03:50 IMU alignment: ST.

0/03:50 PCG activation.
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T+ (PLUS)
DAY/

HR:MIN:SEC EVENT

0/04:00 APU cool B.

0/04:05 Transfer SV.

0/04:13 Orbit 4 begins.

0/04:15 Maneuver vehicle to TDRS check attitude.

0/04:20 P/TV03 activation (TDRS deployment).

0/04:30 Elevatetilt table to 29 degrees.

0/04:40 Meal.

0/04:40 TDRS direct check.

0/04:55 IUS/PI lock.

0/05:20 ReconfigureAPU heater gas generator/fuelpump B to
AUTO.

0/05:33 Maneuver vehicle to TDRS deploy attitude.

0/05:40 P/TV03 activation (TDRS deployment).

0/06:44 Orbit 5 begins.

0/05:48 Deploymentcountdownbegins.

0/06:13 TDRS/IUS deployment.

0/06:15 Maneuver vehicle to separationattitude.

0/06:20 Lower tilt table to -6 degrees.

0/06:28 OMS separationburn, approximately16 seconds in
duration,at 31 feet per second, 177 by 161 nm.

0/06:33 Maneuver vehicle to IUS viewing attitude.

0/06:50 Maneuver vehicle to protect attitude.

0/06:55 Closeout.

0/07:14 Orbit 6 begins.

0/07:14 SRM-I ignition.

0/07:25 Maneuver vehicle to -ZLV, +WV attitude.
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,._-- T+ (PLUS)
DAY/

HR:MIN:SEC EVENT

0/07:40 Deploy Ku-band antenna.

0/07:45 VTR setup.

0/07:50 Ku-band antenna activation.

0/08:00 VTR playback.

0/08:00 Crew begins presleep activities,

0/08:15 APC unstow/setup.

0/08:15 Maneuver vehicleto IMU alignment attitude.

0/08:25 TPCE activation/checkout.

0/08:30 IMU alignment:ST.

0/08:35 SSBUV system verification.

0/08:35 Maneuver vehicleto -ZLV, -XVV attitude.

0/08:45 Orbit 7 begins.

0/08:50 ReconfigureAPU heater gas generator/fuelpump A to
AUTO.

0/08:50 P/TV06 setup (SSBUV).

0/09:10 P/TV06 activation (SSBUV).

o/og:20 InitiateSSBUV outgassing.

o/og:30 Privatemedical conference.

0/ID:16 Orbit 8 begins.

O/ll:O0 Crew begins sleep period.

0/11:47 Orbit g begins.

0/13:17 Orbit I0 begins,

0/14:48 Orbit II begins.

0/16:18 Orblt 12 begins.

0/17:49 Orbit 13 begins.
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T+ (PLUS)
DAY/

HR:MIN:SEC EVENT

0/19:00 Postsleep activities.

0/19:00 DSO 476--In-flightaerobic exercise (pulserate).

o/Ig:20 Orbit 14 begins.

0/20:05 SSBUV outgas termination.

0/20:15 SSBUV activation.

0/20:50 P/TV05 setup (middeckactivities).

0/20:50 Orbit 15 begins.

0/20:55 BIMDA test bed setup.

0/21:10 SSBUV MDA close.

0/21:I0 BIMDA cell syringeactivation.

0/21:15 SSBUV calibrationinitiation.

0/21:20 P/TV05 activation (middeckactivities).

0/21:25 BIMDA bioprocessingmodules activation.

0/21:40 BIMDA MDA activation.

0/21:45 Maneuver vehicle to IMU alignmentattitude.

0/22:00 IMU alignment: ST.

0/22:00 SHARE II MDM verification.

0/22:05 Maneuver vehicle to solar view (-ZSI) attitude.

0/22:05 MDA activation.

0/22:10 SSBUV calibrationtermination.

0/22:15 PCG fan inlet cleanlng/temperaturecheck.

0/22:21 Orbit 15 begins.

0/22:25 SSBUV solar initiation.

0/23:15 SSBUV solar termination.

0/23:20 Maneuver vehicle to -ZLV, +XVV attitude.
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T+ (PLUS)
DAY/

HR:MIN:SEC EVENT

0/23:45 VTR setup.

0/23:52 Orbit 17 begins.

MET DAY ONE

I/O0:O0 VTR playback.

I/O0:O0 DSO 604--Visualvestibular integrationas a function
of adaption,01-3.

1/00:45 DSO 604--Visualvestibular integrationas a function
of adaption,OI-l.

1/00:45 P/TV06 setup (SSBUV).

1/00:55 SAMS disk check.

I/Of:05 SHARE II -ZLV preconditionactivation.

I/Of:05 P/TV06 activation (SSBUV).

l/Ol:15 SSBUV Earth view initiation.

I/0l:22 Orbit 18 begins.

1/01:45 DSO 602--Bloodpressure variability.

1/02:40 SHARE II -ZLV (I) heater activation.

1/02:53 Orbit 19 begins.

1/03:05 Meal.

1/04:05 Filter cleaning.

1/04:23 Orbit 20 begins.

1/04:40 SHARE II -ZLV (I) heater deactivation.

1/05:00 DTO 645--combustionproducts analyzer operations.

1/05:00 SAMS optical disk changeout.

1/05:24 Orbit 21 begins.

1/06:00 Commanderand MS 2 perform DSO 476--In-flight
aerobics.

I/D6:00 P/TVO5 setup (middeckactivities).



-32-

T+ (PLUS)
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1/06:00 SHARE II -ZLV (II) heater activation.

1/06:15 PCG temperaturecheck,

1/06:20 P/TV05 activation (middeckactivities).

1/07:10 DTO 79g--PGSC/modemdemonstration,

1/07:15 SAMS disk check.

1/07:25 Orbit 22 begins.

1/07:30 SHARE II -ZLV (II) heater deactivation,step I.

1/07:30 Crew begins presleep activities.

1/07:45 Privatemedical conference,

1/08:25 SHARE II -ZLV (If) heater deactivation,step 2.

1/08:30 Maneuvervehicle to IMU alignmentattitude.

1/08:45 IMU alignment: ST.

1/08:50 COAS calibration:aft station.

1/08:55 Orbit 23 begins.

1/09:00 81MDA cell syringe sample.

I/0g:00 Maneuver vehicle to -ZLV, +XVV attitude.

1/10:26 Orbit 24 begins.

1/10:30 Crew begins sleep period.

1/11:56 Orbit 25 begins.

1/13:26 Orbit 26 begins.

1/14:57 Orbit 27 begins.

1/16:28 Orbit 28 begins.

1/17:58 Orbit 2g begins.

1/18:30 Postsleep activities.

1/18:30 DSO 476--In-flightaerobics (pulse rate).
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f- T+ (PLUS)
DAY/
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I/Ig:30 Orbit 3O begins.

1/20:00 SAMS opticaldisk changeout.

1/20:15 SSBUV Earth view termination.

1/20:30 Maneuver vehicle to IMU alignment attitude.

1/20:45 IMU alignment: ST.

1/20:50 Maneuver vehicle to -ZSI (solarview) attitude.

1/20:55 BIMDA cell syringesample.

1/20:59 Orbit 31 begins.

1/21:05 SSBUV solar initiation.

1/21:10 BIMDA bioprocessingmodule sample.

1/21:30 DTO 799--PGSC/modempowerdown.

1/21:30 DSO 478--lower-bodynegative pressure setup.

1/21:45 PCG fan inlet cleaning/temperaturecheck.

1/21:55 SSBUV solar view termination.

1/22:00 P/TV05 setup (middeckactivities).

1/22:05 Maneuver vehicle to -ZLV, +YVV attitude.

1/22:05 SSBUV calibrationinitiation.

1/22:20 P/TV05 activation (middeckactivities).

1/22:31 Orbit 32 begins.

1/23:05 SSBUV calibrationtermination.

1/23:15 DSO 478--lower-bodynegative pressure test
preparation.

1/23:45 DSO 478--lower-bodynegative pressure ramp setup.

MET DAY TWO

2/00:02 Orbit 33 begins.
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DAY/

HR:MIN:SEC EVENT

2/00:15 DSO 478 egress/reconfiguration.

2/00:30 Meal.

2/01:00 TPCE deactivation.

2/01:30 P/TV05 setup (middeckactivities).

2/01:33 Orbit 34 begins.

2/01:45 DSO 602--blood pressure variabilityequipment doff.

2/02:00 P/TV05 activation (middeckactivities).

2/02:15 SAMS disk check.

2/02:30 Supply water dump using FES.

2/02:35 DSO 478--lower-bodynegative pressure test
preparation.

2/02:45 Maneuvervehicle to biased -ZLV, +XVV attitude.

2/03:00 DSO 478--lower-bodynegative pressureramp test
(pilot).

2/03:00 SSBUV Earth view initiation.

2/03:03 Orbit 35 begins.

2/03:30 DTO 645--combustionproductsanalyzer operations.

2/03:30 DSO 478 egress/reconfiguration.

2/04:00 DSO 476--In-flightaerobics (commander,MS 2).

2/04:33 Orbit 36 begins.

2/05:40 DTO 1208--Macmodem data transfer setup.

2/05:50 SAMS optical disk changeout.

2/05:55 PCG temperaturecheck.

2/06:00 Presleep activities.

2/06:04 Orbit 37 begins.



-35-

Sf---\

T+ (PLUS)
DAY/

HR:MIN:SEC EVENT

2/06:30 Privatemedical conference.

2/07:10 Maneuver vehicle to IMU alignment attitude.

2/07:25 IMU alignment: ST.

2/07:35 Orbit 38 begins.

2/07:35 Maneuver vehicle to -ZLV, +XVV attitude.

2/08:30 Supply water dump using FES.

2/09:00 Crew begins sleep period.

2/09:05 Orbit 39 begins.

2/I0:36 Orbit 40 begins.

2/12:06 Orbit 41 begins.

2/13:37 Orbit 42 begins.

2/15:08 Orbit 43 begins.

2/16:38 Orbit 44 begins.

2/17:00 Postsleepactivities.

2/17:00 DSO 476--In-flightaerobics (pulserate).

2/17:35 SSBUV Earth view termination.

2/17:55 Maneuver vehicle to IMU alignmentattitude.

2/18:09 Orbit 45 begins.

2/18:10 IMU alignment: ST.

2/18:15 Maneuver vehicle to -ZSI (solarview) attitude.

2/Ig:O0 P/TV04 setup (OCTW).

2/19:15 SAHSdisk check.

2/19:25 P/TV04 activation (0CTW).

2/19:35 Unstow 0CTW.

2/19:40 Orbit 46 begins.
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T+ (PLUS)
DAY/

HR:MIN:SEC EVENT

2/19:50 OCTW powerup.

2/19:50 DTO 1208--Macmodem transfer powerdown.

2/19:50 SSBUV solar view initiation.

2/20:05 OCTW hot test.

2/20:30 PCG fan inlet cleaning/temperaturecheck.

2/20:40 SSBUV solar view termination.

2/20:50 SSBUV calibrationinitiation.

2/20:55 Maneuver vehicle to -XSI attitude.

2/21:I0 Orbit 47 begins.

2/21:25 BIMDA cell syringe sample.

2/21:30 Cabin temperaturecontrol reconfiguration.

2/21:50 DTO 1208--cursorcontrol evaluation II.

2/21:50 SSBUV calibrationtermination.

2/21:55 BIMDA bioprocessingmodule sample.

2/22:15 SSBUV data transfer.

2/22:30 Supply water dump using FES.

2/22:35 SSBUV deactivation.

2/22:41 Orbit 48 begins.

2/22:55 P/TV04 setup (OCTW).

2/23:]0 SAMSoptical disk changeout.

2/23:15 P/TV04 activation (OCTW).

2/23:25 OCTWpowerup.

2/23:45 OCTWcold test.

MET DAYTHREE

3/00:10 SHAREII -XSI (I) heater activation, step 1.
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3/00:I0 SAMS disk check.

3/O0:ll Orbit 49 begins.

3/00:15 Meal.

3/01:25 SHARE II -XSI (1) heater activation,steps 2-7.

3/01:42 Orbit 50 begins.

3/02:00 DSO 476--In-flightaerobics (commander).

3/02:00 P/TV04 setup (DTO 1208).

3/02:20 P/TV04 activation (DTO 1208).

3/02:30 DTO 1208--cursorcontrolevaluation II.

3/03:13 Orbit 51 begins.

3/03:30 DTO645--combustion products analyzer operations.

3/03:30 SHAREII -XSI (I) heater deactivation,

3/04:]0 Private medical conference.

3/04:10 SAMSoptical disk changeout.

3/04:30 PCG temperature check,

3/04:30 DSO 476--In-flightaerobics (MS 2).

3/04:40 SHARE II -XSI (II) heater activation.

3/04:43 Orbit 52 begins.

3/05:40 DTO 799--PGSC/modemdemonstration.

3/05:45 SHARE II -XSI (II)heater deactivation,step I.

3/06:00 Crew begins presleep activities.

3/06:09 Orbit 53 begins.

3/06:15 P/TV06 setup (SSBUV).

3/06:35 P/TV06 activation (SSBUV).

3/06:35 SHARE II -XSI (II) heater deactivation,step 2.
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3/06:35 Maneuver vehicle to -ZLV, +XVV attitude.

3/06:45 SSBUV activation.

3/07:00 Supply water dump using FES.

3/07:25 Maneuver vehicle to IMU alignment attitude.

3/07:40 IMU alignment: ST.

3/07:45 Orbit 54 begins.

3/07:45 Maneuver vehicle to -ZLV, +XVV attitude.

3/07:50 SSBUV Earth view initiation.

3/09:00 Crew begins sleep period.

3/09:15 Orbit 55 begins.

3/10:46 Orbit 56 begins.

3/12:16 Orbit 57 begins.

3/13:47 Orbit 58 begins.

3/15:17 Orbit 59 begins.

3/16:48 Orbit 60 begins.

3/17:00 Postsleep activities.

3/17:00 DSO 476--In-flightaerobics (pulse rate).

3/18:00 Maneuver vehicle to IMU alignment attitude.

3/18:15 IMU alignment: ST.

3/18:19 Orbit 61 begins.

3/18:25 Maneuver vehicle to -ZLV, +XVV attitude.

3/19:30 DSO 602--blood pressure variability.

3/19:45 Humidity separatorreconfiguration.

3/19:50 Orbit 62 begins.
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3/20:00 DTO 79g--PGSC/modempowerdown.

3/20:15 SAMS disk check.

3/20:30 PCG fan inlet cleaning/temperaturecheck.

3/20:30 RCS regulatorreconfiguration.

3/20:40 P/TV04 setup (OCTW).

3/20:50 Heater reconfiguration--ConfigurationB.

3/21:00 ECLSS checkout.

3/21:00 P/TV04 activation (OCTW).

3/21:I0 OCTW powerup.

3/21:20 Orbit 63 begins.

3/21:30 PCS 1 (2) configuration.

3/21:30 OCTW day test.

3/22:00 DTO 1208--cursorcontrol evaluation If.

3/22:40 SSBUV Earth view termination.

3/22:45 Maneuvervehicle to -ZSI attitude.

3/22:50 Orbit 64 begins.

3/23:00 DTO 1208--cursorcontrol evaluation II.

3/23:00 SSBUV solar view initiation.

3/23:20 P/TV06 setup (SSBUV).

3/23:40 P/TV06 activation (SSBUV).

3/23:50 SSBUV solar view termination.

3/23:55 Maneuver vehicle to -ZLV, +YVV attitude.

MET DAY FOUR

4/00:05 SSBUV calibrationinitiation.
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4/00:I0 SAMS optical disk changeout.

4/00:I0 Meal.

4/00:21 Orbit 65 begins.

4/01:00 Filter cleaning.

4/01:05 SSBUV calibrationtermination.

4/01:30 SSBUV data transfer.

4/01:45 SSBUV deactivation.

4/01:52 Orbit 66 begins.

4/01:55 APC stow.

4/02:15 Humidity separatorreconfiguration(B).

4/02:20 P/TV04 setup (OCTW).

4/02:25 DTO 645--combustionproducts analyzer.

4/02:35 SAMS disk check.

4/02:35 DSO 476--In-flightaerobics (commander,MS 2).

4/02:40 P/TV04 activation (OCTW).

4/02:50 OCTW powerup.

4/03:10 OCTW night test.

4/03:23 Orbit 67 begins.

4/03:30 OCTW stow.

4/04:30 PCG temperaturecheck.

4/04:40 DTO 1208--Macmodem data transfer setup.

4/04:53 Orbit 68 begins.

4/05:00 Crew begins presleep activities.

4/05:15 SAMS optical disk changeout.
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4/05:15 Privatemedical conference.

4/05:55 Maneuvervehicle to IMU alignmentattitude.

4/06:05 IMU alignment:ST.

4/06:05 Maneuvervehicle to COAS calibrationattitude.

4/06:24 Orbit 69 begins.

4/06:25 COAS calilbration--forwardstation.

4/06:30 Maneuver vehicleto -ZLV, +YVV attitude.

4/06:45 Waste dump initiation.

4/07:30 Waste dump termination.

4/07:54 Orbit 70 begins.

4/08:00 Crew begins sleep period./

4/09:25 Orbit 71 begins.

4/10:55 Orbit 72 begins.

4/12:26 Orbit 73 begins.

4/13:56 Orbit 74 begins.

4/15:28 Orbit 75 begins.

4/16:00 Crew begins postsleepactivities.

4/16:00 DSO 476--In-flightaerobics (pulserate).

4/16:57 Orbit 76 begins.

4/17:55 Maneuver vehicle to IMU alignment attitude.

4/18:00 MOAdeactivation.

4/18:10 IMU alignment: ST.

4/18:15 Maneuver vehicle to -ZLV, +YVV attitude.

4/18:28 Orbit 77 begins.
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4/18:30 SHARE II deprime heater activation.

4/19:00 SHARE II two-second X-axis burn.

4/19:00 DTO 1208--Macmodem data transfer powerdown.

4/19:00 SAMS disk check.

4/19:I0 PCG fan inlet cleaning/temperaturecheck.

4/19:35 P/TV05 setup (IPMP).

4/19:40 DTO 1208--cursorcontrol evaluation II.

4/19:55 P/TV05 activation (IPMP).

4/19:59 Orbit 78 begins.

4/20:00 SHARE II eight-secondX-axis burn.

4/20:05 IPMP.

4/21:00 DSO 602--bloodpressure variabilityequipmentdoff.

4/21:30 Orbit 79 begins.

4/22:00 BIMDA bioprocessingmodule activation.

4/22:15 DTO 1208--cursorcontrolevaluation II.

4/22:30 P/TV05 setup (SSCE).

4/22:55 Maneuver vehicle to -ZLV, +XVV attitude.

4/23:01 Orbit 80 begins.

4/23:10 AMOS RCS test.

4/23:10 SAMS optical disk changeout.

4/23:20 Maneuver vehicle to -ZLV, +YVV attitude.

4/23:35 Meal.

MET DAY FIVE

5/00:25 P/TV05 activation (SSCE).



-43-

_ T+ (PLUS)
DAY/

HR:MIN:SEC EVENT

5/00:32 Orbit 81 begins.

5/00:35 SSCE activation.

5/01:00 DSO 476--In-flightaerobics (commander,MS 2).

5/Ol:lO P/TV07 setup (APE-B)--spectrometermode.

5/01:20 DTO 645--combustionproducts analyzer operations.

5/01:30 Maneuver vehicle to +ZLV, -XVV attitude.

5/01:45 APE RCS test.

5/01:45 P/TV07 activation (APE-B)--thrusteremission
(far field).

5/02:03 Orbit 82 begins.

5/03:10 APE RCS test.

5/03:20 P/TVO7 stow (APE-B).

5/03:30 PCG temperaturecheck.

5/03:30 Maneuvervehicle to -ZLV, +YVV attitude.

5/03:33 Orbit 83 begins.

5/03:40 DTO 799--PGSC/modemdemonstration.

5/04:00 Privatemedical conference.

5/04:00 Crew begins presleepactivities.

5/04:40 Maneuver vehicle to IMU alignment attitude.

5/04:55 IMU alignment:ST.

5/05:00 Maneuver vehicle to -ZLV, +YVV attitude.

5/05:04 Orbit 84 begins.

5/05:40 SAMS disk check.

i 5/06:34 Orbit 85 begins.
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5/07:00 Crew begins sleep period.

5/08:04 Orbit 86 begins.

5/09:35 Orbit 87 begins.

5/II:06 Orbit 88 begins.

5/12:36 Orbit 89 begins.

5/14:07 Orbit 90 begins.

5/15:00 Postsleepactivities.

5/15:00 DSO 476--In-flightaerobics (pulse rate).

5/15:37 Orbit 91 begins.

5/16:45 Maneuver vehicle to IMU alignment attitude.

5/17:00 IMU alignment: ST.

5/17:05 Maneuver vehicle to -ZLV, +YVV attitude.

5/17:08 Orbit 92 begins.

5/17:30 SuPply water dump initiation.

5/17:30 P/TV05 setup (LBNP).

5/17:50 LBNP preparation.

5/17:55 DTO 799--PGSC/modempowerdown.

5/17:55 SAMS optical disk changeout.

5/18:00 PCG fan inlet cleaning/temperaturecheck.

5/18:00 P/TV05 activation (LBNP).

5/18:15 DSO 478--lower-bodynegative pressure soak (MS 2).

5/18:20 Supply water dump termination.

5/18:38 Orbit 93 begins.

5/19:30 DTO 7g8--alternatemode DAP tests I-4.
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5/20:09 Orbit 94 begins.

5/20:55 DTO 798--alternatemode DAP tests lO-13.

5/21:00 SHARE II heater activation.

5/21:I0 SAMS disk check.

5/21:40 Maneuver vehicleto alternate DAP set 3 attitude.

5/21:40 Orbit 95 begins.

5/21:50 DTO 79B--alternatemode DAP tests 5-9.

5/22:15 LBNP egress.

5/22:40 Maneuver vehicle to alternate DAP set 4 attitude.

5/22:55 Meal.

_ 5/23:10 Orbit 96 begins.

5/23:25 LBNP preparation.

5/23:45 P/TV05 activation (LBNP).

5/23:50 DTO 798--alternatemode DAP tests 14-17.

MET DAY SIX

6/00:00 DSO 478--lower-bodynegative pressure soak (pilot).

6/00:40 DTO 7gS--alternatemode DAP tests 18-21.

6/00:41 Orbit 97 begins.

6/00:50 VTR setup.

6/01:00 VTR playback.

6/01:05 Maneuver vehicle to -ZLV, +YVV attitude.

6/01:I0 SHARE II heater deactivation.

6/Ol:lO SAMS opticaldisk changeout.
i-

• 6/01:20 SHARE II -ZLV (III) heater activatlon/deactivation,
steps 1 and 2.
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6/01:20 DTO 645--combustionproducts analyzer operations.

6/02:12 Orbit 98 begins.

6/02:15 SHARE II -ZLV (III) heater activation/deactivation,
steps 3-4.

6/02:30 PCG temperaturecheck.

6/03:10 DTO 12O8--Macmodem data transfer setup.

6/03:15 Crew begins presleep activities.

6/03:20 SHARE II -ZLV (III) heater activation/deactivation,
step 5.

6/03:42 Orbit 99 begins.

6/04:00 LBNP egress.

6/04:20 SHARE II -ZLV (III) heater activation/deactivation,
step 6.

6/04:25 Private medical conference.

6/04:50 Maneuver vehicle to IMU alignmentattitude.

6/05:05 IMU alignment: ST.

6/05:10 Maneuver vehicle to -ZLV, +YVV attitude.

6/05:13 Orbit 100 begins.

6/06:30 Crew begins sleep period.

6/06:43 Orbit 101 begins.

6/08:14 Orbit 102 begins.

6/09:45 Orbit 103 begins.

6/11:15 Orbit 104 begins.

6/12:45 Orbit 105 begins.

6/14:17 Orbit I06 begins.
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6/14:30 Postsleepactivities.

6/14:30 DSO 476--In-flightaerobics (pulserate).

6/15:47 Orbit I07 begins.

6/17:00 Maneuver vehicle to IMU alignment attitude.

6/17:15 IMU alignment: ST.

6/17:17 Orbit I08 begins.

6/17:20 Maneuver vehicle to +ZLV, -YVV attitude.

6/17:30 PCG fan inlet cleaning/temperaturecheck.

6/17:30 DTO 1208--Macmodem data transfer powerdown.

6/17:35 DTO 1208--cursorcontrol evaluation II.

6/17:40 SAMS disk check.

6/17:55 P/TV07 setup (APE-B)--spectrometermode.

6/18:30 APE RCS test.

6/18:30 P/TV07 activation (APE-B)--thrusteremission (near
field).

6/18:45 P/TV05 setup (middeckactivities).

6/18:48 Orbit I09 begins.

6/18:50 LBNP preparation.

6/19:05 P/TV05 activation (middeckactivities).

6/19:15 DSO 47B--lower-bodynegative pressureramp test
(MS 2).

6/19:45 LBNP egress.

6/20:00 P/TV07 activation (APE-B)--orbitersurfaces.

6/20:10 Maneuver vehicle to -ZLV, -YVV attitude.

6/20:I0 P/TV07 stow (APE-B).
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6/20:19 Orbit l]O begins.

6/20:25 P/TV05 setup (middeckactivities).

6/20:25 LBNP preparation.

6/20:45 P/TV05 activation (middeckactivities).

6/20:50 DSO 478--lower-bodynegative pressure ramp test
(pilot).

6/2]:20 LBNP egress.

6/21:40 SAMS optical disk changeout.

6/21:45 Maneuver vehicle to -ZLV, +XVV attitude.

6/21:49 Orbit l]l begins.

6/22:00 AMOS RCS test.

6/22:15 Maneuver vehicle to -ZLV, +YVV attitude.

6122:30 Meal.

6/23:20 Orbit I12 begins.

6/23:35 SAMS disk check.

6/23:50 DSO 604--Visualvestibular integrationOI-I (MS l).

MET DAY SEVEN

7/00:00 P/TV05 setup (DSO 1208).

7/00:00 SHARE II deprime II.

7/00:15 SHARE II two-second burn.

7/00:20 P/TV05 activation (DSO ]208).

7/00:30 DTO 1208--cursorcontrol evaluation II.

7/00:50 Orbit If3 begins.

7/01:00 DTO 645--combustionproducts analyzer operations.
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7/01:00 DSO 476--In-flightaerobics (commander,MS 2).

7/Ol:lO PCG temperaturecheck.

7/01:30 P/I'V07setup (APE-B)--spectrometermode.

7/01:50 Maneuvervehicle to +ZLV, -YVV attitude.

7/02:05 APE RCS test.

7/02:05 P/TV07 activation (APE-B)--thrusteremission (near
field).

7/02:20 P/TV05 setup (DSO 476).

7/02:21 Orbit I14 begins.

7/02:40 P/TV05 activation (DSO 476).

7/03:10 DTO 799--PGSC/modemdemonstration.

7/03:30 SAMS optical disk changeout.

7/03:30 Crew begins presleepactivities.

7/03:35 P/'FV07activation (APE-B)--orbitersurfaces.

7/03:45 Maneuver vehicleto +ZLV, -YVV attitude.

7/03:50 P/TV07 stow (APE-B).

7/03:52 Orbit I15 begins.

7/04:00 Privatemedical conference.

7/05:05 Maneuver vehicle to IMU alignment attitude.

7/05:20 IMU alignment:ST.

7/05:22 Orbit 116 begins.

7/05:25 Maneuver vehicle to -ZLV, +YVV attitude.

7/06:30 Crew begins sleep period.

7/06:53 Orbit If7 begins.

7/08:23 Orbit 118 begins.
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7/09:54 Orbit If9 begins.

7/II:25 Orbit 120 begins.

7/12:55 Orbit 121 begins.

7/14:26 Orbit 122 begins.

7/14:30 Postsleepactivities.

7/14:30 DSO 476--In-flightaerobics (pulse rate).

7/15:40 Maneuver vehicleto IMU alignment attitude.

7/15:55 IMU alignment:ST.

7/15:56 Orbit 123 begins.

7/16:00 Maneuver vehicle to -ZLV, +YVV attitude.

7/16:15 DSO 602--blood pressure variability.

7/16:30 APU heater activation.

7/17:27 Orbit 124 begins.

7/17:30 FCS checkout.

7/17:30 DTO 799--PGSC/modempowerdown.

7/17:30 P/TVO5 setup (BIMDA).

7/17:35 PCG fan inlet cleaning/temperaturecheck.

7/17:50 P/TV05 activation (BIMDA).

7/18:00 MDA deactivation.

7/18:20 BIMDA stow.

7/18:50 RCS hot fire.

7/18:50 LBNP preparation.

7/18:57 Orbit 125 begins.

7/1g:15 DSO 478--lower-bodynegative pressure ramp test
(MS 2).
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7/19:25 APU heater reconfiguration.

7/19:30 APU cool A.

7/19:40 DSO 604--visualvestibular integration0I-3.

7/19:45 LBNP egress.

7/20:00 LBNP preparation.

7/20:25 DSO 478--lower-bodynegative pressure ramp test
(pilot).

7/20:28 Orbit 126 begins.

7/20:55 LBNP egress.

7/21:15 LBNP stow.

7/21:15 P/TV08 setup (crew press conference).

7/21:30 Maneuver vehicle to crew conference attitude.

7/21:35 P/TV08 activation (crew press conference).

7/21:45 Conferenceaudio/TV check.

7/21:58 Orbit 127 begins.

7/22:00 Meal.

7/23:00 Supply water dump using FES.

7/23:10 P/TV08 activation (crew press conference).

7/23:20 Crew press conference.

7/23:30 Orbit 128 begins.

7/23:35 Maneuver vehicleto -ZLV, +YVV attitude.

7/23:50 DSO 476--In-flightaerobics (commander).

7/23:50 SAMS deactivation.
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MET DAY EIGHT

8/00:30 Cabin stow.

8/00:59 Orbit 129 begins.

8/01:20 DTO 645--combustionproducts analyzer operations.

8/01:35 PCG temperaturecheck.

8/02:31 Orbit 130 begins.

8/03:00 Ku-band antenna stow.

8/03:10 DTO 1208--Macmodem data transfer powerdown.

8/03:25 Private medical conference.

8/03:25 SAMS dummydisk loading.

8/03:30 Crew begins presleep activities.

8/03:45 Maneuver vehicle to IMU alignment attitude.

8/04:00 IMU alignment: ST.

8/04:00 Supply water dump using FES.

8/04:02 Orbit ]31 begins.

8/04:05 Maneuver vehicle to -ZLV, +YVV attitude.

8/04:20 Waste dump initiation.

8/05:20 Waste dump termination.

8/05:32 Orbit 132 begins.

8/06:30 Crew begins sleep period.

8/07:03 Orbit 133 begins.

8/08:33 Orbit 134 begins.

8/I0:04 Orbit 135 begins.

8/li:34 Orbit 136 begins.



-53-

T+ (PLUS)
DAY/

HR:MIN:SEC EVENT

8/13:00 Postsleepactivities.

8/13:00 DS0 476--In-flightaerobics (pulserate).

8/13:05 Orbit 137 begins.

8/14:00 Privatemedical conference.

8/14:20 Maneuver vehicleto IMU alignment attitude.

8/14:35 IMU alignment:ST.

8/14:36 Orbit 138 begins.

8/14:40 Maneuver vehicle to -XSI attitude.

8/15:00 DS0 602--blood pressurevariabilityequipmentdoff.

8/15:35 DS0 604, 603 entry preparation.

8/16:00 DT0 1208--Macmodem data transfer powerdown.

8/16:05 Cable reconfiguration.

8/16:06 Orbit 13g begins.

8/16:17 Begin deorbit preparation.

8/16:17 CRI"timer setup.

8/16:21 Commander initiatescoldsoak.

8/16:21 Stow radiators,if required.

8/16:39 Commanderconfigures DPS for deorbit preparation.

8/16:42 Mission Control Center updates IMU star pad, if
required.

8/16:51 MS configuresfor payloadbay door closure.

8/17:07 Maneuver vehicle to IMU alignment attitude.

8/17:1g MCC-H gives "go/no-go"commandfor payload bay door
closure.

8/17:27 Pilot and MS close payload bay doors.

8/17:37 Orbit 140 begins.

8/17:37 IMU alignment: ST/payloadbay door operations.
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8/17:47 Commander and pilot configurededicateddisplays for
entry.

8/18:00 MCC gives the crew the go for OPS 3.

8/18:03 Maneuvervehicle to deorbit burn attitude.

B/18:07 Pilot starts repressurizationof SSME systems.

8/18:12 Commanderand pilot perform DPS entry configuration.

B/18:21 MS deactivatesST and closes ST doors.

8/18:23 All crew members verify entry payload switch list.

8/18:38 All crew members perform entry review.

8/18:40 Crew begins fluid loading, 32 fluid ounces of water
with salt over next 1.5 hours (2 salt tablets per
8 ounces).

B/18:53 Commanderand pilot configureclothing.

8/19:07 Orbit 141 begins.

8/1g:08 MS configureclothing.

8/Ig:18 Commanderand pilot seat ingress.

8/1g:20 Commanderand pilot set up heads-updisplay (HUD).

8/19:22 Commanderand pilot adjust seat, exercise brake
pedals.

8/19:30 Final entry deorbit update/uplink.

8/19:36 OMS thrust vector control gimbal check is performed.

8/1g:37 APU prestart.

8/1g:52 Close vent doors.

8/1g:56 MCC-H gives "go" for deorbitthrusting period.

8/20:02 Manuever vehicle to deorbit thrustingattitude.

8/20:03 MS ingress seats.

8/20:11 First APU is activated.
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8/20:17 Deorbitthrusting period, approximatelytwo minutes,
46 seconds in duration,at 315.4 fps, 174 by 161 nm.

8/20:22 Initiatepost-deorbitthrusting period attitude.

8/20:26 Terminatepost-deorbitthrustingattitude.

8/20:34 Dump forward RCS, if required.

8/20:37 Orbit 142 begins.

8/20:42 Activateremaining APUs.

8/20:46 Entry interface,400,000feet altitude.

8/20:49 Enter communicationblackout.

8/20:51 AutomaticallydeactivateRCS roll thrusters.

8/20:58 AutomaticallydeactivateRCS pitch thrusters.

r 8/21:00 Initiatefirst roll reversal.

8/21:01 Exit communicationsblackout.

8/21:05 Initiatesecond roll reversal.

8/21:06 Initiateammonia boilers.

8/21:07 Initiatepreprogrammedtest inputs.

8/21:09 Initiate third roll reversal.

8/21:I0 Initiateair data system (ADS) probe deploy.

8/21:11 Begin entry/terminalarea energy management (TAEM).

8/21:11 Initiatepayload bay venting.

8/21:13 AutomaticallydeactivateRCS yaw thrusters.

8/21:15 Begin TAEM/approach/landing(A/L) interface.

8/21:16 Initiate landing gear deployment.

8/21:17 Vehicle has weight on main landinggear.

8/21:17 Vehicle has weight on nose landing gear.

8/21:17 Initiatemain landinggear braking.

8/21:18 Wheel stop.
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AA accelerometerassembly
ADS air data system
A/L approachand landing
AMOS Air Force Maul Optical Site
APC adaptive payloadcarrier
APE-B auroral photographyexperiment-B
APU auxiliarypower unit

BFS backup flight control system
BIMDA Bioserve-InstrumentationTechnologyAssociatesMaterialsDispersion

Apparatus
BM bioprocessingmodule

CDMS commandand data management system
CIU computer/controllerinterfaceunit
COAS crewmanopticalalignment sight
CRT cathode ray tube
CS cell syringe

. C/W caution/warning
i"

DAP digital autopilot
DPS data processingsystem
DSO detailed supplementaryobjective
DTO developmenttest objective

EAFB EdwardsAir Force Base
ECLSS environmentalcontroland life support system
EDO extended duration orbiter
EMU extravehicularmobility unit
EOM end of mission .
EPS electrical power system
ET external tank
ETR Eastern Test Range
EV extravehicular
EVA extravehicularactivity

FCS flight control system
FES flash evaporator system
FDF flight data file
FPS feet per second
FRCS forward reaction control system

GAPC GAS autonomous payload controller
GAS get away special
GBA GAS bridge assembly
GLS ground launch sequencer
GN&C guidance,navigation,and control
GPC general-purposecomputer
GSFC Goddard Space Flight Center
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HRM high-ratemultiplexer
HUD heads-up display

IFM in-flightmaintenance
IMU inertialmeasurementunit
IPMP investigationsinto polymer membrane processing
IUS inertialupper stage
IV intravehicular

JSC Johnson Space Center

KSC Kennedy Space Center

LACE low-poweratmosphericcompensationexperiment
LBNP lower-bodynegative pressure
LCD liquid crystaldisplay
LES launch escape system
LPS launch processing system
LRU line replaceableunit

MCC-H Mission Control Center--Houston
MDA materialsdispersionapparatus
MDM multiplexer/demultiplexer
MECO main engine cutoff
MET mission elapsed time
MILA Merritt Island
MLP mobile launcher platform
MM major mode
MPS main propulsion system
MS mission specialist
MSFC Marshall Space Flight Center

NMI nautical miles
NOR Northrup Strip

O&C operations and checkout
OAA orbiter access arm
OCTW optical communicationsthrough the shuttlewindow
OEX orbiter experiments
OMS orbital maneuveringsystem
OTC orbiter test conductor

PADM portable audio data modem
PASS primary avionics software system
PCG protein crystal growth
PCP power control panel
PCS pressure control system
PGSC payload and general support computer
PI payload interrogator
PIC pyro initiatorcontroller
PS payload specialist
PTI preprogrammedtest input
P/TV photo/TV
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RCS reaction control system
RF radio frequency
RGA rate g_o assembly
R/IM refrigerator/incubatormodule
RMS remote manipulatorsystem
RSLS redundant-setlaunch sequencer
RSS range safety system
RTLS return to launch site

S&A safe and arm
SAMS space accelerationmeasurement system
SHARE space station heatpipeadvanced radiator element
SM statutemiles
SMMI small mass measurementinstrument
SPOC shuttleportable on-boardcomputer
SRB solid rocket booster
SRM solid rocket motor
SSCE solid surfacecombustionexperiment
SRSS shuttlerange safety system
SSBUV shuttle solar backscatterultraviolet instrument
SSF Space Station Freedom
SSME space shuttlemain engine
SSP standardswitch panel
ST star tracker

STS Space TransportationSystem
," SURS standardumbilicalretraction/retentionsystem

TAEM terminal area energy management
TAGS text and graphics system
TAL transatlanticlanding
TCD timing controldistributor
TDRS tracking and data relay satellite
TDRSS tracking and data relay satellitesystem
TI thermal phase initiation
TIG time of ignition
TPCE tank pressure control experiment
TPS thermal protection system
TSM tail servicemast
TV television

UVPI ultravioletplume instrument

VTR videotaperecorder

WCS waste collection system
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